T
HE incidence of hydatid disease varies greatly in different geographical areas. It is much more frequently found in Asia, Australia, South America, and North Africa than in Europe or North America. 8' 9' 1~ In the United States, only 541 instances were found by Katz and Pan 7 between 1822 and 1956, and of these, almost two-thirds were in immigrants. Only two cases of hydatid cyst are described in Cushing's classic monograph on brain tumors? In Turkey, echinococcosis is relatively common; Titiz, et al., 13 have determined the incidence to be 0.39% of 24,000 patients seen at the medical clinics of the University of Ankara in 14 years. At the Istanbul Medical Faculty there were 335 cases of hydatid cyst among 52,043 surgical patients treated between 1952 and 1973, or 0.64%, and 22 cases of hydatid cysts involving the central nervous system were found among 3670 neurosurgical cases.
Hydatid cysts most commonly occupy the liver and lungs; other locations such as kidney, spleen, brain, muscle, or bone are rarer. Katz and Pan 7 reported one hydatid cyst in the cerebrum out of 70 hepatic and 10 pulmonary cases, and Cabieses a states that spinal and cerebral locations combined make up 2% to 3% of cases. Table 1 shows the distribution of the 335 hydatid cysts seen at our institution.
In this paper we are reporting a study of 17 cases of intracranial hydatid cysts found among more than 500 brain tumors treated at the neurosurgical clinic of the Istanbul Medical Faculty during the last 20 years. Two of these were found at autopsy, the remaining 15 were treated surgically.
Summary of Cases
The patients ranged from 7 to 43 years of age, with an average of 18 years ( Table 2 ). All were from rural areas; all had one or more of the cardinal symptoms of increased intracranial pressure, namely, headache, nausea, vomiting, or papilledema. Focal cerebral signs presented in some cases. In both of the cases seen at autopsy, the patients were admitted in extremely poor condition and died before any operative treatment could be instituted. The patients were studied with skull films, electroencephalography, air studies, and angiography. In recent cases, radioactive brain scanning has been used when an intracranial space-occupying lesion was suspected. In two of the earlier cases, the cyst was accidentally punctured during ventriculography. Pneumocystograms gave an accurate preoperative diagnosis of the condition; however, angiography has since replaced air studies in the investigation of intracranial lesions, and the danger of puncture has thus been avoided. Routine blood examinations showed eosinophilia in five patients. Weinberg Complement Fixation and Casoni Intradermal Tests were used on five patients and gave positive results in two. Figure 1 shows the site of the cysts; in 15 patients the cyst was solitary. The two patients with multiple cysts also had pulmonary hydatidosis; one had had a hydatid cyst removed from his lung previously, and the other had seven cysts in both cerebral hemispheres and one in the lung which was discovered at autopsy. We also found multiple cysts in a patient with a recurrence of his disease. The primary cyst had burst during the initial removal, spilling its contents over the exposed brain. The cyst was removed intact in only seven of 15 patients. In most of the other cases the cyst was punctured, the fluid aspirated with great care to prevent contamination, and the cyst wall extirpated totally.
In our series there were four operative deaths, 1, 3, 14, and 20 days after surgery. In the patient who died the day after surgery, the hydatid fluid spilled into the subarachnoid space during removal of the parapontine cyst; hyperthermia and severe allergic reactions were noted, and death was probably due to anaphylactic shock. Of the patients who left the hospital apparently cured, eight were followed for 1 to 6 years. Only one case recurred, three times, 2, 3, and 5 years following the initial operation. The patient was doing well 2 years after her fourth operation.
Discussion

Clinical Factors
Cerebral hydatid cysts are most commonly seen in children and young adults? '8'9'1~ In our series, 14 patients were under 25 years of age. In adults, focal neurological signs like hemiparesis, hemianopia, speech disorders, or epileptic seizures were usually first to appear, while in children the clinical picture was dominated by the symptoms of increased intracranial pressure. This pressure was generally well tolerated, p~robably due to the slow rate of cyst growth and to the relative elasticity of the skull in children. Symmetrical or asymmetrical enlargement of the head appeared in some of this younger age group.
Investigations
Plain skull films had little diagnostic value. Usually they showed only changes due to increased pressure: separation of sutures in children, marked digital impressions or enlargement, and flattening of the sella turcica. In one case a localized bulging with thinning of the bone was seen overlying a superficial cyst (Fig. 2) . Calcification of the cyst walP ~ was rarely seen.
Air ventriculography can help to localize a hydatid cyst, as it can any other mass lesion, but when hydatid disease is suspected this should be avoided; the inadvertent puncture of the cyst can cause spillage of the scolexcontaining cyst fluid, resulting in multiple new implants. In the two instances when we entered the cyst during the ventricular tapping we had to proceed urgently with the operative removal of the lesion.
Cerebral angiography is the most valuable diagnostic tool. Arana-Ifiiquez and San Julian ~ have described the angiographic appearance of cerebral hydatid cysts as "an extensive displacement of stretched arteries by a large, round, avascular mass" (Fig. 3) . A somewhat similar appearance can be found in large supratentorial tumors occurring in children, and in hydrocephalus.
We have used brain scanning lately in six cases, and in all of these we have noticed in the anteroposterior views an absence of isotope uptake at the cyst site, in contrast to the activity in the opposite hemisphere. We think this appearance is due to the density of the compressed normal brain tissue in the opposite hemisphere caused by the shift, while the cyst itself remains impervious to the isotope (Fig. 4) .
Cytological studies of the blood are not revealing. The only sign to be expected, eosinophilia, was not significant in our cases, and can be due to many other common causes. The spinal fluid does not show eosinophilia, x~ We found Weinberg and Casoni tests of little practical value; 5 it is difficult to obtain fresh antigen and negative results should be disregarded.
Diagnosis
Arana-Iniquez and San Julian 1 have reported that clinical examination and angiography can establish a preoperative diagnosis in 60% of hydatid cases. In our series we diagnosed hydatid cyst in only six of 13 cases investigated by angiography. A correct etiological diagnosis is valuable for the successful treatment of cerebral hydatid cysts; however, we do not think that any method or combination of methods is capable of diagnosing this condition irrefutably. In regions where this disease is endemic, any slow-growing intracranial mass that appears round and avascular in the angiograms should not be investigated by ventriculography and should be approached with caution by the surgeon. This is particularly true in children or young adults with supratentorial lesions.
Localization and Spread
The predominance of supratentorial localization without any preferred site was confirmed in our cases. But four (25%) of these cysts were intraventricular (Table 3) , and this localization is rare.
We do not believe it a coincidence that our two patients with multiple intracranial cysts had concomitant pulmonary hydatidosis; those multiple cysts were probably metastatic or secondary to the lung lesions. It also seems probable that solitary cysts are mostly primary, since no other lesions were found clinically or radiologically in the remaining 15 patients.
Treatment
The most important point in the operative removal of a hydatid cyst is the prevention of   FIG. 4 . Anteroposterior brain scan. Decreased activity on the right side at the site of the cyst; note the increased uptake in the left hemisphere.
spillage of the contents of the cyst over the exposed brain tissue; this may cause a recurrence with multiple cysts, as in one of our cases, or a severe allergic reaction. Sterilization of the contents of the cyst by injections of formalin or hydrogen peroxide solutions is not always possible or reliable. All the unnecessarily exposed areas should be covered and an incision carefully made in the overlying cortex; every effort should then be made to remove the cyst without rupture. It can be removed by hydrostatic expulsion, by injecting fluid beneath the cyst or into the ventricle. If this is not possible, the fluid is aspirated through a small puncture. The cyst membrane then can be extirpated totally, without spillage. 
